Effects of pH on membrane fluidity of human erythrocytes.
The effects of pH on the membrane fluidity of intact human erythrocytes, ghosts, and their lipid vesicles were studied by spin label techniques in the range of pH 3.0 to 9.1. Two fatty acid spin labels, 5-nitroxide stearic acid (5NS) and 12-nitroxide stearic acid (12NS), and a maleimide spin label were used for the labeling of the membrane lipids and proteins, respectively. The outer hyperfine splitting (T parallel) was measured as a parameter of membrane fluidity. In the case of 5NS, the T parallel values for intact erythrocytes and ghosts remained almost constant over the entire pH range at 22 degrees C but those for their lipid vesicles changed slightly, indicating the vertical displacement of the labels in lipid bilayers. On the other hand, the ESR spectra of 12NS incorporated into intact erythrocytes and ghosts, as compared with their lipid vesicles, showed marked pH dependence. By means of spin labeling of membrane proteins, the conformational changes of the proteins were observed in the pH range mentioned above. These results suggest a possible association between the strong pH dependence of the T parallel values and the conformation changes of membrane proteins. The pH dependence of the membrane fluidity was also investigated in cholesterol-enriched and -depleted erythrocytes. The effects of cholesterol demonstrated that the membrane fluidity was significantly mediated by cholesterol at low pH, but not at high pH.